RESPONSE TO QUESTIONS – TELEMETRY DATA PROCESSOR
REQUIREMENT  1 – Be capable of reading serial or analog telemetry signals and publishing the data to any Ethernet network in real-time  
Question: Please elaborate on required interfaces (e.g., RS-422, TTL serial interfaces). What types of analog telemetry is required? What are the analog input types that need to be published over Ethernet?  
Response:  The physical interface to the telemetry transceiver is via a multi-pin mil-spec round connector.

The telemetry input/output data will be RS-422 based serial data.  The desired system shall be capable of converting the serial input streams into user-defined formatted output streams in real-time, then publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams for telemetry output.

Expected output (telemetry to Ethernet) rate is at least 10Mbps.

REQUIREMENT  3 – Support remote user configuration and modification of all communication parameters, using a graphical user interface that works from any operating system without installing software or runtime licenses 
Question: Please explain what is meant by “…without installing software…” Does this imply web interfaces only? Would you consider software licensed and freely distributed by the vender? Would you consider free SNMP client software?
Response:  Configuration and operation of the telemetry processing system should be possible via a web-based, graphical user interface.  Software licensed and freely distributed by the vender, and/or free SNMP client software would be acceptable.

Question:  How many clients and what kinds of operating systems will need to be supported?

Response:  The desired system must minimally be capable of converting the serial input streams into user-defined formatted output streams (telemetry to Ethernet), and converting Ethernet-based data into serial (RS-422) output streams (Ethernet to telemetry), in real-time, thus a certified real-time operating system must support this requirement.  The system must minimally be capable of broadcasting output data via Ethernet, thus a maximum number of clients does not need to be specified.  The current research system utilizes twenty six (26) clients, all except one client utilize Windows-based operating systems.

REQUIREMENT 4 – Provide user tools, which do not require user programming, to process one or more record-based input streams into one or more output streams with user-defined formats in real-time
Question:   What are the record based input streams and what are the formats needed for the user defined output stream?
Response:  The input from telemetry and output to telemetry will be RS-422 serial data.  The desired system shall be capable of converting the serial input streams into user-defined formatted output streams in real-time, then publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams (Ethernet to telemetry.

REQUIREMENT  5 – Be capable of event-driven network communications to target data clients for deterministic real-time applications
Question:  Please explain what is meant by “event driven network communication.” Are you implying a circuit-switched network such as ATM? Or is a packet-switch IP-based network such as Gb Ethernet acceptable?
Response:  IP-based network such as Gb Ethernet (TCP, UDP) is acceptable/desired.

REQUIREMENT  7 – Provide for multi-channel, user-configurable decommutation of received telemetry data
Question:    What is the input PCM rate and frame size?

Response:  The input PCM is transmitted at 20Mbps max data rate. Major frame size is 300 bytes.

REQUIREMENT  8 - Provide for multi-channel, user-configurable commutation of transmitted telemetry data:
Question:    What is the physical interface for transmitted telemetry data?  Is it a serial PCM stream?  Is it output over Ethernet?  What is the expected output rate (bits/bytes per second)?
Response:   The physical interface to the telemetry transceiver is via a multi-pin mil-spec round connector.
The telemetry input/output data will be RS-422 based serial data.  The desired system shall be capable of converting the serial input streams into user-defined formatted output streams in real-time, then publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams for telemetry output.

Expected output (telemetry to Ethernet) rate is at least 10Mbps.

REQUIREMENT  11 – Be capable of receiving and transmitting serial, RS-422 telemetry data at rates up to 20 Million Bits per Second (20Mbps)
Question:  Are internal bit synchronizers required for this application?  Are clock and data signals available directly to the decoms?
 

Response:  The desired system shall be capable of publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams for telemetry output.  Expected data rate is at least 10Mbps.

REQUIREMENT 12 – Utilize a Real-time Operating System
Question: Please define “Real-Time Operating System” Are there latency requirements that would eliminate hardware buffering and use with commercial OS’s?
Response:  The “Real-Time Operating System” requirement references the need to convert the serial input streams into user-defined formatted output streams in a time deterministic manner.  To guarantee this time deterministic behavior, a certified real-time operating system is required.  A Windows-based operating system is not acceptable to meet this requirement.  A Linux-based application may be acceptable, if provided by the vendor, and if real-time operation is documented by test results and certified in writing.
System processing latency requirements are as follows:

Downlink – 300 Bytes telemetry input converted to Ethernet in 0.20ms or less

Uplink – 100 Bytes Ethernet data converted to telemetry uplink in 0.08ms or less.

Total round trip (sensor data from test aircraft to ground processing systems, control commands to aircraft) data processing - must be completed in 20ms or less.

Question:  In what form should the PCM over Ethernet be?  Is this frame synced data?
Response:  The PCM input will be presented in RS-422 serial format.  The desired system shall be capable of convert the serial input streams into user-defined formatted output streams in real-time, then publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.

REQUIREMENT 15 – Be capable of simultaneous data input/output on a minimum of three separate 1000 Base-T Ethernet ports
Question:   For the three 1000 Base T Ethernet Port requirement, is the input output defined here the same as referred to elsewhere (requirements 4, 7, 8, 10)?  If not, what are the data rates and formats?

Response:  The desired system shall be capable of publishing the converted data onto the Ethernet network utilizing standard protocols selectable by the user, including IP, TCP, or UDP.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams for telemetry output.  Expected data rate is at least 10Mbps.

REQUIREMENT 16 – Include a Toolkit or Toolkits providing tools for reading telemetry data, integrating dynamic link libraries for Windows (DLLs), making telemetry data available to any application or programming language that can make DLL calls, and handling low-level details of network communication
Question: This requirement implies a Windows software library whereas previous requirements imply a system solution. Would it be sufficient to have a system where external interfaces are over socket connections?
Response:  This project utilizes a Remotely Piloted Vehicle (RPV) to conduct flight control system research.  A ground based control and command system receives sensor data from the RPV via downlink telemetry.  Ground-based, real-time data processing systems publish downlink data over Ethernet, which client PC’s use to drive various research and pilot displays, and calculate flight control parameters, which are telemetered to the RPV.

The  “reading telemetry data, integrating dynamic link libraries for Windows (DLLs), making telemetry data available to any application or programming language that can make DLL calls, and handling low-level details of network communication”  requirements reference optional capability to generate/drive research and pilot displays, for which socket connections would suffice.

Question:   Since this system will be integrated into other software, what language is that software written in?  What functionality do you need?

Response:  The desired system must minimally be capable of converting the serial input streams into user-defined formatted output streams in real-time, then broadcasting output data via Ethernet.  The desired system must also be capable of converting Ethernet-based data into serial (RS-422) output streams for telemetry output.  Minimum requirements do not require system integration into other software or additional functionality.

Optional useful functionality would include output data (telemetry to Ethernet) archiving, and the ability to create custom displays, utilizing the converted telemetry data, on the Windows-based client computers.

REQUIREMENT 17 - Include a Toolkit or Toolkits providing tools for utilizing industry-standard Win32 API while still running in guaranteed real-time, including transparent multi-threading and memory management
Question:   This requirement and others list the need for real-time support.  Can you define the need for real-time support? (i.e. what are the latency requirements for processing data)

Response:  System processing latency requirements are as follows:

Downlink – 300 Bytes telemetry input converted to Ethernet in 0.20ms or less

Uplink – 100 Bytes Ethernet data converted to telemetry uplink in 0.08ms or less.

Total round trip (sensor data from test aircraft to ground processing systems, control commands to aircraft) data processing - must be completed in 20ms or less.

GENERAL QUESTIONS:

1.  Question:  What is the intent of the system?  Is the need to receive PCM telemetry data, combine with Analog and publish over Ethernet to multiple display clients?

Response:  This project utilizes a Remotely Piloted Vehicle (RPV) to conduct flight control system research.  A ground based control and command system receives sensor data from the RPV via downlink telemetry.  Ground-based, real-time data processing systems publish downlink data over Ethernet, which client PC’s use to drive various research and pilot displays, and calculate flight control parameters, which are telemetered to the RPV.

2.  Question:  Are there specific data display needs?
Response:  There are no specific data display needs.  Research and pilot displays are created in-house.

 

3.  Question:  Are there specific web interface needs?
Response:  Configuration and operation of the telemetry processing system should be possible via a web-based, graphical user interface.

